A questionnaire designed to study the information seeking behavior of professional nurses was mailed to 600 occupational health nurses who work and reside in New York State. A 28% response rate (165 usable replies) was obtained. Results indicated respondents most need to know about government regulations relating to health care, new developments in their area of specialization, drug information, and the psychological aspects of disease.
Internet to seek health related information. Also, the majority of respondents (65%) indicated interest in continuing education, if it were available, in using the Internet to access health related information. The present study suggests professional nursing organizations have an opportunity to meet members' needs by expediting members' efforts to access and evaluate information using emerging information technologies. I t has been charged that nurses, the largest group of health professionals, infrequently visit libraries and generally neglect the nursing literature. Reasons for under use of the literature may include the volume of information, lack of time, ignorance of searching techniques, and limited access to research libraries and other information resources. The health science literature can have a positive effect on treatment of patients (Marshall, 1992) . Thus, it is a concern that professional nurses have not viewed the medical or hospital library as a more beneficial source of information.
User studies have found nurses prefer human, face to face contact and typically rely on their coworkers and patient records, rather than printed sources, for clinical answers (Corcoran-Perry, 1990; Urquhart, 1994) . However, in this age of health care reform, new nursing roles are emerging-roles often involving greater decision making. Consistent with this role expansion, it has been suggested that the information seeking skills of nurses must change (Francis, 1995) .
Leaders representing various clinical specialties have recently called for professional nurses to become more aggressive in using emerging information technolo-
What Does This Mean for Workplace Application?
Although occupational and environmental health nurses frequently look to peers and colleagues in the workplace for information, they also need to rely on emerging information technologies. Occupational and environmental health is an information intensive speciality, and practitioners express strong needs for current information about government regulations relating to health care, new developments in their area of specialization, and drug information. Many occupational and environmental health nurses are beginning to use the Internet to access the professional literature. However, those practitioners who never access such Internet based resources as the National Library of Medic ine's free and user friendly PubMed database should actively pursue the needed training to help them to keep current in a complex and rapidly changing work environment.
gies to access health science information (Gomez, 1998) . Specialty related difference s may exist with respect to information needs. For example, the hospital based staff nurse may rely on clear directions from oral sources or quick references to answer clinical questions, mostly related to patient care (Blythe, 1993) . By contrast, occupational and environmental health nurses face a rapidly changing and complex work environment, and thus it has been a concern that few routinely capitalize on opportunities to use information technologies to access the professionalliterature (Blythe , 1995) .
STATEMENT OF THE PROBLEM
This study examined the information seeking behavior of occupational health nurses as a result of calls by leaders in the field to capitalize on emerging information technologies, notably the Internet, to access the nursing literature . This study attempted to clarify the current information needs of nurses working in a clinical specialty area where innovation based on new knowledge is important (Blythe, 1995) and to determine the channels or sources of information they prefer (see the Variables and Measures section on page 90).
Do nurses, as did the practicing physicians studied in a previous survey (Stra sser, 1978) , generally rely on colleagues and reference material in their own collections, rather than on librarie s for information? Have occupational health nurses heeded the call from leader s who have recently urged them to bridge the information gap and become more sophisticated in the use of information technologies? Also , are there differences in frequency of use of information sources associated with type of practice, level of education, years of practice , or urgency of information need ?
What subject areas or topics do professional nurses have the least or most urgent need to know? The seven subject areas examined are: Finally, are there differences in the information needs of nurses associated with such factors as area of specialty, level of education , or years of practice?
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THE INTERNET CHALLENGE
In this age of technological innovation, the National Library of Medicine (NLM) has worked to provide free access to timely and critical health information. In 1998, the NLM initiated the "Medical Questions? MEDLINE Has Answers" project designed to determine the feasibility of providing consumers access to health information in public libraries (NLM Teams Up With Public Libraries, 1998) . For example, New York State was one of nine states selected to participate in the NLM project aiming to increase public awareness of PubMed , the free NLM gateway to MEDLINE.
As public interest in MEDLINE has increased, what can be said about online searching by professional nurses? An online analyst with the National Online Training Center at the New York Academy of Medicine stated that analysis of MEDLINE search data revealed health care professionals account for 34% of the MEDLINE searching (A. Hamilton, personal communication, November 12, 1998) . In a study of PubMed usage, conducted late in 1997, the general public accounted for 30% and researchers for 36% of the searching. PubMed users were asked to select one of three affiliations, which included Health Care Professional. The user was not given the opportunity to add more specific information such as "doctor" or "nurse" (A. Hamilton, personal communication, November 12, 1998) . Thus, whereas the core of traditional users has been doctors and other health professionals, scientists, students, and librarians, the extent to which professional nurses tap this resource remained unclear.
A recent project supported by a Nursing Information Access Grant from the National Network of Libraries of Medicine sought to promote the use of new strategies for information access among public health nurses, who, as workers in the community, require a broad base of knowledge (Self, 1997) . Ninety percent of the public health nurses who received training in Grateful Med in that project rarely or never used a medical library or searched MED-LINE before training. After training, 74% of the participants still did not use Grateful Med. Professional nurses traditionally have not had a role in initiating change in the workplace. In fact, the nurses who participated in that study reported trouble accessing equipment and technology in public health offices as reasons for their under use of health science information resources.
Health professionals, including nurses, have historically relied on a variety of methods, including conferences, textbooks, and the occasional journal article, to stay up to date in their medical knowledge (Online Usage
Information Needs of Professional Nurses
Information Sources. Please check the following sources of information which you have used for professional purposes during the past 2 years. Please check each item.
Information Source
Frequently Occasionally Never Statistics Smashed, 1998). The NLM officials have expressed hope that a free and user friendly MEDLINE, available via PubMed, will bring the medical literature close to the average health professional, thus causing a dramatic change in the application of health science.
RESEARCH DESIGN Population
The population from which the nurse sample was drawn consisted of professional nurses who were members of the American Association of Occupational Health Nurses (AAOHN) as of July 1999. To create the requested sample of New York State nurses, the Member Services Department of AAOHN supplied 679 mailing labels. From this set, 600 labels included occupational health nurses who both lived and worked in New York State. Total membership of AAOHN (United States and FEBRUARY 2001, VOL.49, NO.2 international) is 13,000. The present sample was restricted to New York State occupational health nurses, which might allow possible comparisons with a pilot study (Lathey, 1999) using the same questionnaire to survey the information needs of members of the New York State Nurses Association (NYSNA). In the NYSNA study a stratified random sample (Powell, 1991) consisted of 200 hospital staff nurses, 200 hospital oncology nurses, and 200 public health nurses working in a community health setting.
Data Collection Methods
A one page, double sided questionnaire allowed respondents to rate their frequency of use of 13 information sources and to evaluate their information need or "need to know" in relation to the items presented in a list of seven subject areas. A copy of this questionnaire appears in the Figure. An earlier draft of the questionnaire was completed by a small sample of school nurses and New York Center for Agricultural Medicine and Health (NYCAMH) occupational health nurses, and several items were rewritten in March 1999. The final questionnaire was professionally designed. The pilot study questionnaires were mailed to 600 NYSNA member professional nurses in the first week of May 1999. A disappointing response rate of 12% was obtained in the pilot study. Response rate s by clinical specialty were as follows: oncology, 16%; public health, 11%; and hospital staff, 11%.
Questionnaires were mailed to 600 occupational health nurses in early July 1999. Each nurse received a color coded questionnaire (all occupational health nurses received a questionnaire printed on white paper) , a cover letter explaining the purpose of the survey, and a stamped enveloped addre ssed to the NYCAMH for return of the survey. Respondents were urged to return completed surveys by a July 26, 1999 deadline.
All questionnaires received by the end of August were included in the data analy sis. A total of 173 questionnaires was received. Eight of the questionnaires were 90 inadequately completed and were omitted from subsequent analyses. The usable 165 questionnaires corresponded to a response rate of 28%.
Variables and Measures
The Information Needs of Profes sional Nurses questionnaire asked respondents to rate their frequency of use of channels or sources of information, where possible responses were frequently, occasionally, or never. The ratings for the information sources were converted to numerical values as follow s: frequently = 3, occasionally =2, and never =1. Respondents were requested to indicate their frequency of use for 13 information source s presented in the Information Sources section of the questionnaire (see Figure) .
Respondents were asked to rate their need to know for each of seven topics or subject areas, using a scale where 1 = no need, 2 = least urgent, 3 = moderate , 4 = significant, and 5 = most urgent. An average of the seven Information Needs variables was computed for respondents to serve as an index of their overall need to know. The seven Information Needs variables appear in the Information Needs section of the questionnaire (see Figure) . Respondents were also requested to indicate their highest level of nursing education in the Background Information section of the questionnaire (see Figure) . For the purpose of the present analysis the following weights were assigned: Diploma and associate of science degree (AS) = 1, bachelor of science degree (BS) =2, and master's degree (MS) = 3. In the Background Information section, the questionnaire also requested information related to years practicing nursing (see Figure) . The number of years practicing nursing variable was quantified as follows: less than 1 year = 1; 1 to 5 years =2; 5 to 10 years =3; and more than 10 years =4.
Respondents were requested to indicate their interest in any of four suggested topics in the Continuing Education section of the questionnaire (see Figure) . Space was provided at the end of the questionnaire where respondents were encouraged to share any concerns about their information needs. For example, respondents could indi- FEBRUARY 2001, VOL.49, NO.2 cate any information source they had used recently and would recommend to other nurses.
RESULTS
The Respondent Profile section presents demographic information on the level of education and the years practicing nursing of the 165 respondents. Table 1 displays data gathered in the Information Sources section of the questionnaire; sources are ranked in terms of frequency of use. Table 2 presents the frequencies associated with the seven Information Needs variables. The variables are ranked in terms of the urgency of the respondents' need to know these seven subject areas. Table 3 presents data gathered in the questionnaire, which asked respondents about their interest in various continuing education topics. Where appropriate, frequency data are presented to help clarify a particular finding.
Health NYSNA 
Interest in Continuing Education
Respondent Profile
The survey included questions to identify respondents by highest level of nursing education and length of time practicing nursing. Frequency data reveal the majority of respondents (92.7%) had worked as nurses for more than 10 years. Three percent of the respondents reported between 5 and 10 years of work experience , and the remaining 4.3% had worked as nurses between I and 5 years. None of the respondents reported less than I year as practicing nurses. Demographic data from AAOHN indicate the average years in the field of New York State active members is 13.23 (P. Ingram, personal communication, July 19,2000) .
Most of the respondent s (5 1.8%) were prepared at the Diploma or AS degree level. Another 35.4% reported the BS as their highest level of education in nursing. A few respondents (12.2%) had earned a master's degree in nursing. That result is consistent with an AAOHN sample, where 8% had achieved that level of preparation (P. Ingram, personal communication, July 19,2000) .
Additionally, as the study was limited to AAOHN members from NewYorkState, it may not reflect the views of occupational health nurses or the AAOHN membership nationwide. Table 1 reveals occupational health nurses rely on peers and colleague s as an important source of information. User studies have found, for nurses, the coworker is the most consulted informat ion source. In the present study 61.8% of the respondent s indicated they frequently relied on peers and colleague s in their agency for information. The respondents also indicated the importance of personal files and books for professional purposes. These results are perhaps consistent with the observation that nurses typically rely on sources of information that offer convenience, understandability, and timeliness (Hodge, 1992) .
Sources of Information
The data presented in Table 1 indicate the professional nurses in this sample did not typically view the hospital or medical library as a preferred source of information. For example, only 9.7% of the respondents reported they frequently used a hospital or medical library, which a McNemar 's test of two dependent binomial proportions revealed is significantly less (p < .001) than the 61.8% who frequently rely on peers and colleagues for information. Also, 46.1% indicated they never used the hospital or medical library as a source of information. Similarly, in the pilot study none of the staff nurses reported frequent use of their hospital or medical library. These results are disappointing given the finding that use of hospital libraries can save lives (Quinn, 1991) , and despite efforts to market the hospital library to nurses (Bunyan, 1991) .
The data presented in Table 1 might suggest the World Wide Web is a relatively less preferred source of health related information . However, inspection of the frequency data reveals that whereas 21.8% of the respondents never use the Web for professional purposes, 38.8% do frequently rely on this source. Also, whereas 38.8% of occupational health nurses frequently used the Web, only 20% of the NYSNA sample did so. A Chi square test (X 2 = 16.98; p < .01) revealed the difference between these percentages was statistically significant. Thus, the Web may, in fact, represent for the occupational health nurse an emerging source of information, as it becomes more convenient and available.
By means of the Internet, the health professional can obtain access, for example, to the daily summaries from the Center for Disease Control and Prevention, Morbidity and Mortality Weekly Report , the National Cancer Institute's CancerNet system, and more (Glowniak, 1994; Murphy, 1996) . Whereas current use of the Internet may appear disappointing , the respondents did acknowledge a strong interest in learning how to use the Web to access health related information (see Table 3 ).
The generalist physician can use MEDLINE to keep current with health information, and with minimal training experienced clinicians can improve their performance to the level of experienced searchers by the 
Limitations of the Study
The modest respon se rate (28%) might limit the interpretation of the present results, as response rate can affect the validity of research findings. Consistent with strategies to enhan ce response rate (Murphy, 1993) , the survey questionnaire was relatively brief, attractive , and anonymous, with clarit y of purpose. The questionnaire was professionally typeset, and the instructions were carefully worded. The salutation in the cover letter to the occupational health nurses addre ssed the recipient as "occupational health nurse," rather than "professional nurse," as in the pilot study. The cover letter included the NYCAMH letterhead and hand signatures. The lack of follow up procedures and monetary incentives-the onl y empirically supported techniques (Murphy, 1993) -may contribute to a low response rate. However, the 28% respon se rate in the present survey did compare favorably to the disappointing 12% for the pilot study, which surveyed 600 NYSNA members using the same questionnaire. fourth online search (Hersh, 1998) . The present results indicate most occupational health nurses (73.3%) never use MEDLINE or PubMed (85.5%). Whereas nurses are not accustomed to obtaining information electronically, oncology nurses are perhaps responding to the suggestion by leaders in their field that oncology nursing practice can be enhanced by information technology. For example, in house computer networks are evolving in the practice settings of many oncology nurses (Gomez, 1998) , making resources like MED-LINE more available.
The present results roughly resemble those obtained in a pilot study of NYSNA nurses, which employed the same questionnaire (Lathey, 1999) . However, occupational health nurses appeared to rely more on professional organizations for information. Thus, whereas 60% of occupational health nurses frequently view professional organizations as a vital source of information, only 30% of the NYSNA pilot sample, which included staff, oncology, and public health nurses, frequently looked to professional organizations for information. A Chi square test (X 2 = 22.7; P < .001) revealed the difference between these percentages was statistically significant. Table 2 presents the rank ordering of the seven Information Needs variables represented in the questionnaire. Respondents rated the subject areas on a scale where 5 indicated the most urgent and I indicated no need to know the subject or topic at hand.
Information Needs
Respondents in the aggregate indicated a significant need to know about government regulations relating to health care. Eighty-nine percent of the respondents reported either a "significant" or a "most urgent" need to know about this topic. It is not surprising that occupational health nurses, whose mission it is to a provide on the job health care for the nation's work force, report strong need for this information.
Occupational health nurses also indicated a strong need to know about new developments in their area of specialization. Eighty-four percent reported either a "significant" or a "most urgent" need to know about this subject area. This result is consistent with the NYSNA sample, which as a group most needed to know about new developments in their area of specialization. A Kruskal-Wallas Non-Parametric analysis of variance revealed occupational health nurses' need to know about government regulations (89.1%) and about new developments (84.2%) are significantly more urgent than the remaining five variables presented in Table 2 (p < .01).
Compared to NYSNA sample, occupational health nurses have less need to know about client care. Whereas 68% of the NYSNA sample respondents reported either a "significant" or a "most urgent" need to know about this topic, only 44.6% of the occupational health nurses expressed such a need. On the other hand, occupational health nurses shared with the NYSNA sample of nurses a need to know about the psychological aspects of disease-52.2% reported they had either a significant or an urgent need to know about this topic. FEBRUARY 2001, VOL.49, NO.2 
It is clear that occupational health nurses, as well as other professional nurses, are strongly interested in learning how to use the Internet to access health related information.
Continuing Education
Occupational health nurses reported a strong need for continuing education courses as a source of information. The majority (57%) of the occupational health nurses reported they frequently looked to this source of information, compared to 41% of the NYSNA nurses. A Chi square test (X 2 = 6.2; p = .045) revealed a statistically significant difference between these percentages. This positive need expressed by occupational health nurses in the present survey is consistent with AAOHN data for New York members, where approximately 60% have participated in AAOHN sponsored continuing education activities within the past 5 years (P. Ingram, personal communication, July 19, 2000) .
Respondents were also asked to indicate interest in training, if it were available, in any of the following four areas:
• An introductory computer course. • How to access health related Internet information.
• PubMed training. • MEDLINE training.
Space was provided for respondents to suggest other possible topics or share other concerns about their information needs.
The majority (56%) of the respondents expressed interest in at least one or two or the suggested topics. Table  3 presents the percentages of occupational health and of NYSNA members who indicated an interest in the suggested areas, if training were available. It is clear that occupational health nurses, as well as other professional nurses, are strongly interested in leaming how to use the Internet to access health related information. By contrast, the occupational health nurses were less likely to indicate a need for training in computer skills. Occupational health nurses, compared to the NYSNA sample, were more likely to frequently use the World Wide Web, which may in tum reflect acquisition of computer skills. Interest in MEDLINE training was apparent, but at least a few respondents indicated they were unfamiliar with either MEDLINE or PubMed.
Correlational Analysis
Inspection of the matrix of correlations among the Information Sources, the Information Needs, and the Background Information variables revealed occupational health nurses tend to associate professional organizations with other sources of information. These sources include 
DISCUSSION
Respondents to the Information Needs of Professional Nurses questionnaire indicated in their ratings they most needed to know about government regulations relating to health care, new developments in their area of specialization, psychological aspects of disease, and drug information. Whereas a need to know about computer skills received a lower rating, 51.5% of the respondents nonetheless indicated either a significant or urgent need to know about this subject.
The preferences of occupational health nurses for sources of information are generally consistent with previous user studies. Like family practitioners, they relied on colleagues and personal files and books more than journal articles (Strasser, 1978) . However, compared with other professional nurses, occupational health nurses are perhaps more apt to use the professional organization as an important source of information. In the present study respondents positively associated professional organizations with continuing education courses, conferences, journals, experts, and with their need for information about government regulations relating to health care.
The present results indicate that whereas many of the respondents (21.8%) never use the Internet for professional purposes, there are more (38.8%) who frequently use the Web as a source of information. The present results compare favorably to the pilot study of NYSNA members (Lathey, 1999) , where 47% of the respondents reported they never used the Internet for professional purposes.
It has been argued that occupational health nurses face a rapidly changing work environment, where they must have access to information (Blythe, 1995) . However, literature searching skills, time, and access can be barriers to fuller use of information technologies. In the present study, few of the respondents frequently used a hospital or medical library. In fact, 46.1% reported they never used a hospital or medical library for professional purposes. It is important to note when librarians are proactive in offering services, they can be helpful in educating nurses about information resources, including 94 MEDLINE training and the use of the Internet (Layton, 1995; Warling, 1995) .
Few occupational health nurses routinely use either MEDLINE or PubMed. In fact, the majority of the respondents (73.3%) never use MEDLINE as a source of information. End user searching of MEDLINE was perhaps more difficult just a few years ago (Walker, 1991) . However, according to the NLM, their current Internet home page, with links to MEDLINE, has been streamlined for greater ease of use (NLM's Website Gets a New Look, 1999). The NLM's priorities include assisting those providing health information to the public to make effective use of electronic services. Free searches of MEDLINE through PubMed show impressive statistics. However, the present results suggest professional nurses have not joined the core of traditional users, despite what NLM calls its easy to use methods of access.
The results suggest occupational health nurses (65%) are interested in continuing education training, if it were available, to learn how to access health related Internet information. Many of the respondents (38.8%) already use the Internet frequently for professional purposes, and it is encouraging that most would welcome further training. The correlational analysis suggested occupational health nurses associated professional organizations with other sources of information, including continuing education courses, experts, and conferences. One of the respondents commented that he or she had benefited from a computer training workshop at a recent AAOHN conference.
Whereas occupational health nurses are beginning to access the Internet for health related information, some respondents in the present survey expressed, in their comments, a need for reassurance that the information retrieved was reliable. The professional activities or services of AAOHN include offering continuing education programs and annual conferences, as well as directing members to practice resources, and issuing statements and advisories on professional matters. The AAOHN website provides links to AAOHN chapters, occupational and environmental health resources (including the AAOHN Journal), safety and health organizations, government resources (including MEDLINE literature search on specific topics), and state agencies and legislatures. While AAOHN maintains its own Internet Web site as a benefit and service to its members, it cautions, as do many other web sites, that it does not exert editorial control over materials posted by third parties on this or other Internet sites.
CONCLUSION
Occupational health nurses in the aggregate appear to rely on sources of information that are convenient and accessible. Perhaps more than other clinical specialties in nursing, they rely on professional organizations for information and are willing participants in continuing education programs and training. They are beginning to heed the call of leaders in the field to use information technologies to meet their information needs. The positive response rate to the present survey itself suggests an interest in professional development. Whereas few occupational health nurses are frequently using MEDLINE or PubMed, it is encouraging that they acknowledge their need for further continuing education training. However, at least a few respondents indicated they had not heard of PubMed. As Internet searching in general and PubMed searching in particular become more familiar and accessible, these resources could soon rival professional colleagues, peers, and personal files and books as trusted and convenient sources of information.
Occupational health nursing is an information intensive specialty, and the occupational health nurse seeking information to support practice decisions must use professional judgment (Amann, 1999) . The present study suggests that professional nursing organizations have an opportunity to meet members' needs by expediting members' efforts to access and evaluate information using emerging information technologies.
